Substrate specificity of the form of cytochrome P-450 catalyzing the 4-hydroxylation of debrisoquine in man.
In the present study we have investigated the substrate specificity of the form of cytochrome P-450 catalyzing the 4-hydroxylation of debrisoquine in man by analyzing the kinetics of inhibition of this activity by potential alternative substrates for the enzyme. All three compounds for which there is good in vivo evidence for an association between their metabolism and the debrisoquine oxidation polymorphism (viz., sparteine, guanoxan and phenformin) were potent competitive inhibitors of the reaction. The Ki for sparteine was 85 microM, for guanoxan it was 30 microM, and for phenformin it was 205 microM. Two compounds, acetanilide and antipyrine, for which the in vivo evidence was against an association between their metabolism and that of debrisoquine, were weak, noncompetitive inhibitors of debrisoquine 4-hydroxylase activity. The Ki values were 1.23 mM and 19.3 mM, respectively. Two additional compounds, tolbutamide and amylobarbitone, for which the in vivo evidence was also against an association between their metabolism and the debrisoquine oxidation polymorphism, did not appreciably inhibit the reaction. In fact, amylobarbitone caused a slight stimulation of activity. It is concluded that debrisoquine 4-hydroxylase is a specific form of cytochrome P-450 with a well-defined substrate specificity. Furthermore, it should be possible to identify compounds that might be subject to an oxidation polymorphism prior to the exposure of any subjects to the compound.